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Abstract 



PROBLEM TO BE SOLVED: To provide a thermal air flow rate sensor with a wide range of measuring 
flow velocity (flow rate), high -speed response, and high reliability, which is suitable for measuring intake 
air flow rate of an internal combustion engine, and the control device for the internal combustion engine 
that uses this sensor. 

SOLUTION: A cavity 3 and a diaphragm (electrically insulated film 7a), which covers the cavity 3 are 
formed on a semiconductor substrate 2. A heating resistor 4 and resistance thermometer sensors 5a, 5b 
and 5c, 5d at an upper stream and a down stream are formed on one side of the film 7a, where the 
resistor 4 is placed between the sensors 5a, 5b and 5c, 5d, and then air flow rate is measured based on 
a temperature difference between the sensors 5a, 5b and 5c, 5d of the upperstream and the 
downstream. The film 7a is structured with width W, which is in an air flowing direction at a part that 
covers the cavity 3, of 0.7 mm or less than, and the resistor 4 is structured with width Wh in the air 
flowing direction of 0.1 mm or above, and with laying width Ws in the air flowing direction of the range 
frornO. 1 to 0.2 mm. 
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m&*>. wm&m&<Dm (w S ) a*o. 2m 

mSiiSt. Sgfi^S (AT/AQ) *^%iS[tCiS;TL 
[0 0 6 2] dtltt. S)JSS*t#:©iiiai|l (Ws) j&JJi 

*-r££« a'Jss* ! ifr©iiiS'ii (ws) */jvs<bfc* 

45 (02©Sfc6§M\ l^^aT^f) Icfctt^i&ft** 

<gv^©^»c^-e*^-&oii:tc7icD (jfrrrnwe, tsc 
k«©— ssB^RJUffiaflc^saar^*) ©t, ^ictsse 

4H©ttiM&£i# 5c. 5dll ^©ttfc'ttfgj&JgtftfM 

flE*«fiTb±Ta©si»fi*i#©a*86 (at) m^a* 

«4>"T50l£l£ft-5;fc©T?i&-5. &*s, i2 0iggM 
-fte. £lacft©-t:D©#^©«^ mm&15u\t&fSM 

[0 0 6 3] iMS&&ttt©H (Ws) lm 

5 0~1 0 0 0 Q©$5fflT\ ffl&gta#©&in;<fi£:LT 
tt, 1 k~3 0 kQroSSB-tT-S&g^ifc-S. 
[0 0 6 4] t(±©^m^e.. Sy©Staft©i|B (Ws) 
tbTteO. 1~0. 2irma<gfc»8ft<gX'<&£>0:<h 

[0 0 6 5] *%BJfi> ±IB»J,ICbfc*ioTW, W 

h, ws ^BKT^oiiitcto. nm.timvz.ots.fctim 

tz^xh. se*©«t o \z*siimstm&£'hss.m§tm& 

2>z\ttz<. — 3©gt«tf-sjseicJtoT. iSj^s^Tja 
^«j»tt©*v»iia5S£«»fe >-y-^sim-r & oi <»:/&<-? 

[0 0 6 6] «±©^iS^JT-tt. X!!ft&&i#4©/^.— 



>Jgt^tbTtt— it^© I ±^->tLTHfc*«, 0 

11 (a) , (b) , (c) (d) \Z7rs?£oti. 
rt#->M&T&^Th*mm<D9)}Mk\Z&t>Q\t.t£\<K 

[0 0 6 7] mm&>r'(%&m2<D3m2:f&fflt&wt 

v-mwri mm twcr* mmomwm:wm-%. 
z.n\tm3$tw& 7 a tfcS. 

[0 0 6 8] JfcV»T«tt#£fc*£tt'ft$r-f *8t*Hi; 
< CVDI?©^ffit:±D, *31~2/xm©i3rJ£©JP£t;: 
*. JfcK. £©JStt#»J^©¥3KMMtfc. ^ 

[0 0 6 9] ^(Cs h'JVi^:7-r««fc.fcO 

U *«Si#4, 5a, ,5b, 5c, 6&£lftSttttl 
1 (11 a. lib, lie, lid. lie. 11 
f, 11 g. 11 h. lli, llj, Ilk, 11 
1) 

[0 0 7 0] &UX&X@<i:bX. CVDi?©^ffi(rJ; 

o, mx\tmo. 4 v ~i uLm<Dm^<D-mttr^mst 

^b-5r-f^S©«@M«r^J5fe-r«>. 0in»affW«7bi 
[0 0 7 1] CIT. m^.*6e^7 a43J;cK«a^7 b 

jS2Ol/10TWrifkMifflIi« SMBSffift 
a<¥3S#*« 2 <k 0 l^fc-Jr-f 3ft©Jf tc«k 5# 

*MWJMRft©Vy?>y*Hofc#lriEt'r 

S2t«glK8bP B 1©^^^{SjlST^-5©X. 5£S© 

[0 0 7 2] ^g5HIBSi:»i^©fc»©«S^meiS8 

12 (12a, 12b, 12c, 12d. 12e. 12 
f, 12g. 1 2 h) ht£Z>&ft<D&mm8 b£(5fc* 
b, 7^5=OA, ^iftiD^mSl 2*^fi£-T 

[0073] Cut. mmmmmi 1 1>. 

[0 0 7 4] i^IiTlt. ¥^SS2©»MICX^ 
5 L >yffl©vxi'«4fi)f^©Jgt«ctc/'?^-r:>^b. * 
mtftVOA (KOH) 7St*©X>y^>^Srffl^TS 
*&X^>^bX£ff3^8.£J£j£bX J £*X«. C©* 

[0 0 7 5] t^t, uOHigJgffiTIt 06»C^£ 

nxv^i^t;, ^g«:fr4ts§Lmsjffli&aet#7 

[0 0 7 6] 4''f1r7?AS3±4>±B. Tfft© 

©$&&$*# 5a. 5b. 5c. 5d 



[0077] fct, z<Dmt&&&-c\** muz^n 

I 2£:lS:tt5«fc-5tcLTI/>-5. 

[0 0 7 8] £tomz\t. 0i©iio-c\ iftifi 

SSift'JiUgSxft: 6 CD— *©E«»tta 1 1 b <h©#S© 

[0 0 7 9] ±«t«ffiJg*a#5 a©-^<DSH^S^ 
lid tTsfiffiiiaffiStfttt 5 c O— *0DE»SEtt» 1 1 
ktttitJWCg^sn, eflLffittffil 1 d£SiRtt1ft8g 

I I k©ra*««-aiiDaiixfflo!)®si 2 gic&o-c^ 

[0 0 80] SSIfli 12f(l T»5flJ?B!Ji&S£x# 5 c 
©<fi»<OB»«l«« 1 1 j <h±»ftffliJS'JiS&£x#:5b©fH 

[oo8i] ±smm&£ito 5 b®«&5a>iea&iK8 1 
i f ^rmmtato 5 d <o—^<Djsm»ma iubs 

WKttttSn. 1 2 etftt&ttUJJflOWrc 

[0 0 8 2] Ufc**^T, H©*J6»IBtC«tn»4*IHF« 
ir>-y-^Tl©?^yMW<£:/h$<T^> 

[0 0 8 3] 6Lktt. &&in.fr*£m£kir'( 

[oo8 4] sfc. ±«aafi»ffi-rtt. smmmtoAm 

JiT»tC2-»0«iB»St#5 a. 5b, 5 c, 5d£K 
LfeVfeKOUTKHLfeftt. 1 #©S'JSlgin;#£icL 

[0 0 8 5] 



m.mts.mmz'?zz£\z&K>. tmm&mm wis. 
[0®©fa#^KiW] 

[02] I10A-A' KUfffiBI. 
[03] 0 1 ©S8#i£;*:0 
[04] ±IEil&it^iffiS-te 

[0 5 ] ±B-fe>U-3l^O*««»<D-«**TBlW 
0. 

[06] #*B©— ^#JSfc*tt**&aa£U**fe> 
■tf-©ls|gSfifs£0. 

[0 7] ±IS3lig^SHc:fettS-b:>-y-^©±oit#jaiJta 
«tttt£T*«WSStt#©»flaS (AT) 

(q) ©p#£*msi4ii&0. 

[0 8] ±mmmmm\zid^^±>^m :: f-<Dy^^y^ 
Am (w> ©jauftswwrsfcfeofic^ijwoWfiHittt 
0. 

[0 9] ±K3teK»aK*»t*-fe>1HI( ; T : 05BSRffilftf* 
©4b (wh) ©»**KiW*fc«>oStftili»»b©» 
140. 

[010] ±isfeS6»i8fc*Jta-fe>u-*^<o«a»«[ 

*©KKW (Ws) ©^**lttWrSfc»©8S*^S4# 
140. 

[011] *&mzmmi<nz&m&tfii*c)fo<Dm&7F;. 

SB, 4-5B*MS»M*. 5 a. 5 b-±«[«jB!»»Si#. 

5c, 5 d -TaE««aa«ifl^ 6 -aauuEawMEft 

». 7a-.-lM» 7b-K®m, 8-3iPI«. 9 
— gft&E. 



[06] 



[07] 



H 6 0 7 




itJtyi$R (nSec) 
[011] 



<a> <b> 




(iDfmm mm & (n)&w% *ea m- 

F (fM£) 2F035 EA05 EA08 EA09 



